Additional index words. water stress, root-to-shoot ratio, water availability, biomass allocation, landscape stress Abstract. Although effects of irrigation frequency and volumes on overall plant establishment and growth have been reported, previous research has not examined how intermittent exposure to substrate water limitation affects partitioning of growth between root tips and buds and how this influences episodic growth patterns. The research presented here examines these effects on Ligustrum japonicum during the establishment period. Plants were exposed to two irrigation treatments: short wetting and drying cycles (SC, 2 days) and long wetting and drying cycles (LC, 7 days). Intermittent water limitations (LC) resulted in new shoot dry mass reductions of ' '28% compared with well-irrigated counterparts, particularly diminishing leaf growth. Water limitation effects on root-to-shoot ratio were dependent on plant growth stage. LC increased root-to-shoot ratios only when plants were at shoot flush, resulting in poor correlations (r = 0.53) between this ratio and differential percent volumetric water content, which was directly influenced by irrigation frequency. Patterns of shoot and root growth varied considerably between these clonal plants, which may be an important consideration on analyses of populations of woody plants. Large periods of episodic growth were not observed for most of the experimental period, but only after plant establishment. Root growth was similar in both treatments and there was no clear arresting of root growth during the experimental period. SC plants started bud expansion earlier than LC and had more shoot flushes and cumulative shoot growing points. A 7-day irrigation cycle was sufficient to establish two-year-old L. japonicum plants; however, shoot growth was less pronounced than root growth compared with plants irrigated on a 2-day cycle.
Abstract. Although effects of irrigation frequency and volumes on overall plant establishment and growth have been reported, previous research has not examined how intermittent exposure to substrate water limitation affects partitioning of growth between root tips and buds and how this influences episodic growth patterns. The research presented here examines these effects on Ligustrum japonicum during the establishment period. Plants were exposed to two irrigation treatments: short wetting and drying cycles (SC, 2 days) and long wetting and drying cycles (LC, 7 days). Intermittent water limitations (LC) resulted in new shoot dry mass reductions of ' '28% compared with well-irrigated counterparts, particularly diminishing leaf growth. Water limitation effects on root-to-shoot ratio were dependent on plant growth stage. LC increased root-to-shoot ratios only when plants were at shoot flush, resulting in poor correlations (r = 0.53) between this ratio and differential percent volumetric water content, which was directly influenced by irrigation frequency. Patterns of shoot and root growth varied considerably between these clonal plants, which may be an important consideration on analyses of populations of woody plants. Large periods of episodic growth were not observed for most of the experimental period, but only after plant establishment. Root growth was similar in both treatments and there was no clear arresting of root growth during the experimental period. SC plants started bud expansion earlier than LC and had more shoot flushes and cumulative shoot growing points. A 7-day irrigation cycle was sufficient to establish two-year-old L. japonicum plants; however, shoot growth was less pronounced than root growth compared with plants irrigated on a 2-day cycle.
Trees and shrubs transplanted into the ground often undergo severe physiological shock because their capacity for water absorption is greatly decreased. Reduced capacity can be the result of a combination of factors such as injury to roots, loss of small absorbing roots, and disruption of the previously established contact of the root system with a large volume of soil (Beeson, 1994; Gilman and Beeson, 1996; Kozlowski and Pallardy, 2002) . Furthermore, textural differences between the substrate used for container-grown plants and surrounding soil after transplant diminish the availability of water for root absorption (Spomer, 1974) . As a result, plants normally experience water stress and transplant establishment is delayed or, in extreme cases, not achieved at all. This delay requires additional water, fertilizer, and extended care. The root-to-shoot ratio, defined as dry mass of roots divided by dry mass of shoots, depends on partitioning of photosynthates (Engels, 1994; Rogers et al., 1996) . Water limitations are commonly thought to trigger an adaptive response in plants to avoid water stress by promoting greater relative carbon allocation to root growth, which ultimately would result in higher root-to-shoot ratio and greater capacity to absorb water relative to shoots that must be supported (Kozlowski and Pallardy, 2002) . In response to drought or limited soil moisture availability over extended periods, Thornley (1996) proposed that plant water status was more strongly influenced by changes in root-toshoot partitioning and root density than by the interaction of soil moisture content with stomatal conductance (g S ). McMillin and Wagner (1995) observed that the influence of water stress on root-to-shoot ratio is dependent on stage of development. Severe water stress applied during shoot flush resulted in increases in the root-to-shoot ratio of ponderosa pine seedlings. However, it did not affect root-to-shoot ratios when applied during root flush. Root-to-shoot ratio is also modified by natural growth patterns. Many woody species, such as Ligustrum japonicum Thunb., exhibit an episodic growth habit, fluctuating between periods of rapid shoot growth and slow root growth and periods with the inverse pattern (Kuehny and Halbrooks, 1993; Kuehny et al., 1997) . Relatively little is known about changing carbon allocation patterns in species with episodic growth cycles (Dickson et al., 2000) .
Plant response to water shortage varies with intensity as well as with the duration of stress (Farooq et al., 2009) . The equilibrium between dehydration and photosynthetic activity is enabled by adaptation, acclimation, and short-term physiological regulation (Beikircher and Mayr, 2009 ). The major mechanism for dehydration avoidance depends on stress magnitude and duration. Plant adjustments to water availability include changes in morphological and anatomical features such as change in leaf angle, deposition of cuticle, shedding of leaves, and shifts in the allocation of resources between roots and shoots (Abrams, 1990; Kozlowski and Pallardy, 2002; Maseda and Fernandez, 2006; Mishio, 1992) .
Increased drought tolerance occurs with the onset of osmotic adjustments after wetting and drying cycles (Kozlowski and Pallardy, 2002) . Constant or slowly imposed water stress often inhibits photosynthesis for long periods resulting from stomatal closure (Saccardy et al., 1996) and consequently reduces plant height, biomass, and leaf area (Maseda and Fernandez, 2006) . With time, development of a larger root system can exploit a greater volume of soil, thus increasing potential for water absorption. Moreover, increases in rootto-shoot ratio proportionally decrease the evaporation area of shoots relative to the absorptive area of roots.
The objective of this research was to determine how intermittent exposure to substrate water limitation affected dry matter partitioning and growth of L. japonicum during a simulated landscape establishment period. L. japonicum is a perennial species widely used as landscape hedges and as ornamental shrubs. More importantly, it exhibits moderate drought tolerance and provides an excellent model system for other species that partition assimilates through episodic shifts in root/shoot growth.
Material and Methods
The experiment was conducted in Apopka, FL (lat. 28.688°N, long. 86.53°W) under natural light within an open-sided greenhouse (6.1 3 12.3 m) with a clear inflated double-polyethylene roof. There were no wind breaks except to the north, and the single layer polyethylene sides were generally rolled up to 2.5 m above the ground level, which was within 0.3 m of the roof line. Wind speeds were reduced by an unknown amount by the 30% black shadecloth attached along the east, south, and west sides. Polyethylene sides were rolled down to within 1 m of the ground immediately before thunderstorms and raised afterward. Daily reference evapotranspiration was calculated using Campbell Scientific's Application Note 4. Temperature and relative humidity were recorded using a CS-215 sensor (Campbell Scientific Inc., Logan, UT). Solar radiation was measured with a pyranometer (LI-200X; LI-COR Inc., Lincoln, NE). Daily climatic data were collected within 40 m of the experimental site.
Two-year-old clonal L. japonicum grown in 3.8-L containers were selected from a local nursery (Jon's Nursery, Eustis, FL) based on visual uniformity. In Feb. 2009, one plant was transplanted into each of 24 elevated star-shaped rhizotron (Silva and Beeson, 2011 Substrate moisture was measured within each rhizotron using one soil moisture sensor (EC-5 ECH 2 O probe; Decagon Devices Inc., Pullman, WA) per rhizotron connected to the data logger system. Sensor calibration was based on the mean of five ECH 2 O probes. Measurements from each probe were collected over a range of 10 substrate moisture levels determined gravimetrically based on oven-dried (70°C) substrate mass. A single calibration curve was developed from collected measurements (Nemali et al., 2007) . At plant transplanting into a rhizotron, the sensor was installed vertically adjacent to and half the depth of each root ball. Care was taken during sensor placement to ensure uniformity in depth and light surface compaction before settling the substrate around the sensor by adding 1.0 L of water applied to the surface above the sensor. Soil moisture sensors were relocated at 41 and 84 DAT to the edge of the expanding root system to compensate for root growth. The probe was pushed into undisturbed substrate down halfway and centered vertically and horizontally. Roots were undisturbed and were observed by opening the doors on the rhizotron's arms.
Plants were irrigated daily to allow for acclimatization and new root growth into the rhizotron substrate. Irrigation treatments began with irrigation of all rhizotrons at 41 DAT. This was when root tips were newly visible at the substrate profile of rhizotron arms. Thereafter treatments consisted of irrigation frequencies of once a week for 10 min (12 L of water, LC) or every other day for 5 min (6 L of water, SC) with 12 replications each ( Fig. 1) . Irrigation was initiated at 1930 h Eastern Standard Time near sunset.
To characterize variations of substrate moisture imposed by treatments, percent volumetric water content (%VWC) was measured every 5 min by ECH 2 O probes and averages were recorded every 30 min using the data logger system. Volumetric water content at saturation (%VWC Sat ) was determined after each irrigation by averaging measurements recorded from 5 until 7 h after an irrigation. Minimum %VWC (%VWC Min ) was the average of the 2 h before an irrigation event. Differentials between %VWC Sat and %VWC Min (D %VWC ) were calculated for each irrigation and averaged within replications.
Stomatal conductance was measured with a steady-state porometer (LI-1600) at 99, 101, and 105 DAT. Measurements were taken between sunrise and sunset in intervals of 2.25 h on three sun-exposed, fully expanded leaves from the first growth flush of the current growing season chosen at random on each plant replication (five plants per treatment). Stomatal conductance was measured for SC plants at 1 and 2 d after irrigation (days of minimum and maximum water stress, respectively) and for LC plants at 1, 3, and 7 d after irrigation (days of minimum, intermediary, and maximum water stress, respectively). Daily g S (Dg S ) was calculated in a similar manner as described for daily accumulative water stress (Beeson, 1992) . Daily g S for each plant was integrated each day by calculating the area under a g S curve of each replicate. This parameter allowed for a simple comparison between treatments, which represented the potential quantity of water transpired during a day on a leaf area basis.
Shoot water potentials were determined in six plants of each treatment 143 and 144 DAT at predawn and midday with a pressure chamber (Model 3000; Soil Moisture Equipment Corp., Santa Barbara, CA) using compressed nitrogen gas. Measurement days corresponded to 1 d before and 1 d after irrigation. Measurements were made on individual twigs (10 cm long).
Growth of roots and shoots were monitored weekly and recorded after commencement. Growth was not disturbed by pruning during the experiment. The number of root growing points (RGP) visible in the eight rhizotrons' observation windows and the number of shoot growing points (SGP) were counted weekly throughout the experiments. A root growing point was defined as a root tip with visual characteristics of active growth (light color of the root cap, division and elongation zones, and no apparent root hairs). A shoot growing point was defined as a shoot tip between a visual budbreak and no unfolding of new leaves. Weekly plots of the number of growing root and shoot tips per irrigation treatment indicated when root flush and shoot flush harvest began. A flush was defined as the period between increasing and decreasing growing points until rest (zero value) or before a subsequent increase characterizing the beginning of a new flush. After harvest, plant material was oven-dried at 65°C until a constant dry weight was obtained.
Dry masses and plant morphology parameters of six additional plants were determined at the beginning of the experiment. Number of leaves of all plants was recorded and average individual leaf area from these six additional plants was used to estimate total leaf area and leaf size of all plants. Leaf area; number of leaves; and dry mass of roots, leaves, and stems of old and new growth of plants grown in rhizotrons were measured at harvest. Leaf areas were measured using a LI-COR 3100 leaf area meter (LI-COR, Lincoln, NE). New leaves have very distinctive characteristics. New leaves are lighter green, less curled, and thinner than old leaves. Roots were divided between those that developed after transplant (referred as new roots) and roots from the root ball present at transplant (referred as old roots). Plants were harvested at 138 and 159 DAT. Six plants from each treatment were randomly chosen for harvest at root flush (increasing root growing points) and the rest at shoot flush (increasing shoot growing points).
Statistical analyses were conducted using the PROC GLM procedure. Growth measurements were analyzed as a randomized complete block with harvest dates as blocks and irrigation regime as treatments with six plant replicates. Mean separation was conducted using the Fisher's least significant difference (P # 0.05). Maximum and minimum %VWC were analyzed as repeated measurements over time. Pearson's correlation coefficient was calculated using CORR procedure in SAS. All statistical analyses were conducted using SAS (Version 9.1; SAS Institute, Cary, NC).
Results and Discussion
The polyethylene roof reduced solar radiation 17% at midday in May. Air temperature was measured sporadically and tended to be 1 to 2°C higher than ambient during the day. Relative humidity was not measured inside the greenhouse. However, with only 24 plants occupying the 72-m 2 space, it was assumed to be near ambient.
Effect of water limitation on dry mass allocation. Plants exposed to LC predominantly limited production of aboveground components independent of the plant growth phase, yet both new and total root dry masses were similar between LC and SC plants at either harvest (Table 1) . When subjected to LC vs. SC, new leaf dry mass was 31% less (Table 1) , resulting in similar reductions in total leaf area (Table 2) . At shoot flush, SC plants had 44% more new leaves than LC plants (Table 2) . LC not only limited the number of new leaves, but also new and total leaf dry mass and leaf size measured at root flush. At transplant, existing leaves averaged 8.7 cm 2 . New leaves at root flush harvest were smaller for LC (10.8 cm 2 ) than for SC plants (13.7 cm 2 ), although individual new leaves had similar dry mass (Table 2) . However, by shoot flush harvest 21 d later, all new leaves since root flush were of similar size for both treatments (14 cm 2 and 0.24 g). Similar leaf size indicates LC plants had established a sustainable balance between leaf area and root water absorption equivalent to SC plants after the root flush that occurred 17 weeks after transplanting. Scheiber et al. (2007) reported similar woody shrub species were established by 16 weeks when irrigated once every 7 d under similar rain-sheltered conditions. Leaves from shoot flushes before the root flush harvest experienced periods of higher water shortage than leaves developing between root and shoot flushes at the end of the experimental period. Limited leaf growth was the main contributor to reductions of 28% in dry mass of new shoots of LC plants compared with SC plants (Table 1) at the end of this experiment. Scheiber et al. (2007) reported that shoot dry mass was reduced 34% for Pittosporum tobira 'Variegata' and 73% for Viburnum odoratissimum by 7-vs. 2-d irrigation cycles. Shoot dry mass was reduced 70% when Cercidium floridum Benth. Ex A. Gray was irrigated on a 10-vs. 2-d irrigation schedule, whereas that of Caesalpinia pulcherrima L. was reduced 36% (Stabler and Martin, 2006) . Here total shoot mass between LC and SC plants was similar at root flush but higher for SC plants at shoot flush (Table 1) .
Allocation of photosynthates to shoots or roots was similar between irrigation regimes and plant stage of growth at each harvest (Table 3) . Shoot allocation, however, was much lower than observed in ligustrum plants previously grown in the same rhizotrons but maintained near 100% plant available water. At that time dry mass distribution between above-and belowground portions of the plant was clearly toward shoot growth (Silva, 2010). Earlier research reported similar shifts in allocation of new growth toward shoot growth for many woody plant species when under irrigation regimes that resulted in consistently high relative water contents of the plant (Beeson and Haydu, 1995) . Later Kozlowski and Pallardy (2002) reviewed evidence of the reciprocal effect that drought promotes allocation of photosynthates to root growth. Both of these scenarios have been observed in L. japonicum, the preferential allocation to shoot growth described previously, and higher allocations to roots under fatal moisture limits (Silva, 2010) . Plants in the experiments reported here were harvested at the beginning of root or shoot flushes; thus, shoot flush harvest occurred after entire root flush(es) were complete, which increased root dry mass and resulted in reduced leaf area-to-root mass ratios. The higher root absorption area apparently enabled greater expansion of new LC leaves. This change in dry masses resulted in similar leaf area-to-root mass ratios for both treatments (Table 3 ). Similar ratios indicate that LC plants had established a balance between transpiring area and absorbing mass.
Root contributions to total biomass were generally 42% and varied marginally between moisture levels (Table 1 ). Many have suggested that water deficits ultimately result in plants with greater root-to-shoot ratios, thus greater capacity for water and mineral absorption relative to shoots (Chaves et al., 2003; Jackson et al., 2000; Kozlowski and Pallardy, 2002; Thornley, 1996) . Results here indicate that irrigation on a 7-d cycle during the four months after an initial grow-in period did not change root-to-shoot ratios compared with irrigation on a 2-d cycle if plants were harvested during a root flush. However, the balance between root and shoot masses was influenced by water availability when plants were harvested at shoot flush (Table 3) . LC plants harvested at shoot flush had significantly higher root-to-shoot ratio than SC plants harvested at the same stage of growth.
Root growth is less sensitive to water stress than is shoot growth (Sharp et al., 2004) . Many plant species have been reported to respond to water stress with an increase in root-toshoot ratio, usually attributed to a decrease in shoot growth (Bachelard, 1986; Sharp and Davies, 1979; Steinberg et al., 1990) . However, some authors attribute the change in rootto-shoot ratio under water shortage mainly to an adaptive improvement (drought tolerance) that is genetically inherited. These authors argue that leaf growth slows down, causing a decrease in foliage area and intercepted solar radiation (Farrell et al., 1996; Osorio et al., 1998) . Despite the reason for root-toshoot ratio change, root-to-shoot ratios should not be viewed as a sole indicator of Fig. 2. (A) daily stomatal conductance (Dg S ) and (B) shoot water potential (Y T ) of Ligustrum japonicum grown under irrigation varying between saturation and 36.0 and 34.6% volumetric water content (VWC) for short wet/dry cycles (2-d irrigation cycles) and long wet/dry cycles (7-d irrigation cycles), respectively, on the day of minimum and maximum water stress. Each bar represents the mean of 15 daily curves of Dg S (five plants 3 three leaves) and six replications of Y T . Bars not followed by the same lower case letter within each time are different at P # 0.05 (Fisher's least significant difference). Bars not followed by the same upper case letter within each treatment and between days at same measurement time are different at P # 0.05 (Fisher's least significant difference). plant water availability during growth. As demonstrated here, growth stage should be considered as an important factor when determining this ratio, especially for episodic species. Water relations. A commercial substrate was used in the rhizotrons to provide a lightweight, uniform material for root growth and for consistency of substrate water content. Irrigation treatments had similar %VWC Sat (39.0 for LC vs. 37.7 for SC), whereas %VWC Min (34.6 for LC vs. 36.0 for SC) were significantly different between the treatments with the resulting mean D %VWC differing by greater than 2-fold (4.5 long vs. 1.7 short). Nemali et al. (2007) examined the efficacy of capacitance-type probes for use in soilless substrates and concluded that these type of sensors provided an accurate measure of VWC when the electric conductivity of irrigation water is less than 1.0 dS · m -1 . Differential %VWC was directly influenced by irrigation frequency; thus, the greater the D %VWC , the greater the degree of water limitation and therefore water stress experienced by a plant. Although correlations between root dry mass and shoot dry mass were high (r = 0.80), individual plant root-to-shoot ratio correlated poorly with D %VWC (r = 0.53).
On the day of maximum water stress, the Dg S of LC plants was less than that of SC plants ( Fig. 2A) . However, the Dg S of LC plants 3 d after irrigation was similar to the Dg S of SC plants 2 d after irrigation (5983 and 6344 mol · m
, respectively). This indicates that water was available for normal transpiration of LC plants for at least the first 3 d of a cycle but not the entire period. Concurrent with lower Dg S , predawn shoot water potentials were more negative for LC than for SC plants, whether on a day before irrigation (maximum water stress; Fig. 2B ) or on a day after irrigation when water stress was minimum. Midday water potentials were similar between treatments each day but were significantly different between maximum and minimum stress days. More negative predawn water potentials of LC plants likely reduced shoot elongation (Beeson, 1992) . A reduction in Dg S and more negative water potentials at the end of a LC can explain the differences in dry mass.
Root and shoot growth patterns. Similar growth patterns to those observed in this study were not found in the literature nor have growing points of both roots and shoots been used previously to distinguish episodic patterns. During periods of low RGP, root mass increase likely would have been small and likely would have been large during periods of high RGP. Thus, activity of RGP should correspond to traditional dry mass measurements of episodic growth. The initial acclimatization period was required to enable roots to elongate sufficiently to be observed in rhizotron windows. Roots had to grow 15 cm to reach the sides of a rhizotron arm. This delayed quantification of RGP relative to SGP (Fig. 3) . However, in all plants, root growth occurred before bud swelling. This contrasts with observations for transplanted deciduous species of Quercus alba and Quercus marilandica seedlings, which expanded roots only after shoot expansion (Reich et al., 1980) , or in Quercus rubra, which expanded root and shoot simultaneously (Sloan and Jacobs, 2008) . Despite variations in flush size and duration between plants, root growth of L. japonicum did not completely stop during the experimental period (Figs. 3 and 4) . The variation in moisture created by the irrigation cycles affected root tips so that there was always growth in part of the roots in both treatments.
Growth patterns of SC plants were divided into two groups. One pattern had two shoot flushes with a small resting period between them and at least three root flushes without resting periods before 110 DAT (Fig. 3, left graphs) . The resting periods between shoot flushes were opposed by a root flush, characterizing episodic growth for at least a short period. The second pattern (Fig. 3 , right graphs) had three shoot flushes before 110 DAT and a resting period of 45 d before new shoot flush. In both columns, plants represented by the top three graphs were harvested at root flush 138 DAT. Root flushes also had no resting periods in this pattern and episodic growth was not as marked. The resting periods between shoot flushes 120 DAT in all plants of SC were opposed to large root flushes, characterizing an episodic behavior. Episodic growth was not as clear in the initial stages but rather in short periods. Woody plants transplanted into landscapes normally extend substantial roots into the soil before shoot growth returns to pre-transplant levels. This predominance of root growth during establishment may have prevailed over genetic-dictated cycles of episodic shoot and root growth, suggesting that episodic growth such as previously described by other authors may depend on how well the plants were established as well as genetic-dictated characteristics of the species. Most plants on LCs had two shoot flushes up until 110 DAT (Fig. 4) and some had only one shoot flush throughout the experiment. In both columns, plants represented by the top three graphs were harvested at root flush 138 DAT. The majority of LC plants displayed growth patterns similar to Pattern A of SC. However, growth patterns in LC plants were more variable. LC delayed the first shoot flush 1 week, although roots began to be visible at the sides of rhizotrons at the same time for both treatments. On average, the first shoot flush started 52 and 45 DAT for LC and SC plants, respectively, whereas the first visible root flush started 58 DAT. The tendency of limited shoot growth more than root growth observed from dry mass and leaf count was also observed with counts of growing points. Cumulative RGPs did not differ between the two treatments (Fig. 5) . However, the cumulative SGP of LC was smaller than for SC plants for most of the experimental period. Only after plants had become established, at the last 2 weeks, did LC plants reach the number of cumulative SGPs of SC plants.
Conclusions
Treatments subjected plants to wetting and drying cycles common in landscape settings. A plant with periodic high water availability has an opportunity to expand growing tissues and implement strategies to tolerate drought that plants under constant stress do not. Such stress can occur in recently transplanted landscapes during periods of limited rainfall and little or no supplemental irrigation.
In response to long irrigation cycles, L. japonicum displayed a clear tendency to delay shoot growth more than root growth. There were no differences in root dry mass between treatments within harvests. However, there was more new shoot dry mass for SC than for LC plants at shoot harvest, as a result of principally a higher number of new leaves. L. japonicum responded to the 7-d irrigation cycles by diminishing production of new leaves and leaf expansion during the establishment period but keeping the same level of root growth as did plants under the 2-d irrigation cycle. Once plants had a more extensive root system, the size of new leaves of both treatments was similar. Water shortage effects in root-to-shoot ratios depended on the stage of growth of a plant (root or shoot flush). Thus, the use of this ratio as a measure of plant establishment or as an indicator of plant water stress has to be considered carefully, especially for episodic species.
Growth patterns varied substantially between individual plants and were not synchronized. Although all plants were clones and purposely selected for visual uniformity, this variability is likely not the result of experimental conditions, but rather previously unreported randomness inherent in living systems. Episodic growth was noted principally after plant establishment; however, there was no clear arresting of RGP during shoot flushes. SC plants started bud expansion earlier than LC and had more shoot flushes and cumulative SGPs. Root growth was similar in both treatments. Fig. 5 . Cumulative number of root growing points (RGP) and shoot growing points (SGP) of Ligustrum japonicum. DAT = days after transplanting. Each point represents the mean of 12 replications of each irrigation treatment, except for last two points, which represent six replications. Means followed by different letters within each day are different at P # 0.05 (Fisher's least significant difference).
